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AHHOTALMS

N3zyuatorcsi 6a30Bble TMOHATHS (PU3MKHM IJIa3Mbl KaK OCHOBBI TEXHOJOTHM YIPABISIEMOTO
TEPMOSIIEPHOTO CHHTE3a, a TAKXKE CIIOCOOBI yAep)KaHUs, HarpeBa M YIPaBJICHUs TapaMeTpaMHy I1Ia3Mbl
B TEPMOSIEPHBIX yCTaHOBKAaX. OCHOBHOE BHHMMAHME YJEIEHO MAarHUTHOMY YJIEpPXKaHUIO IJIa3MBbl.
PaccmaTrpuBaroTcsi Takke ajdbTepHATHUBHBIE METOJbl pealM3allMMd YIPaBIsSEMOro TEPMOSIEPHOIO
CHHTE3a.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

IlensMu OocBOeHMs y4eOHOM IUCHMILIMHBI SIBJISIOTCS H3ydeHHE O0a30BbIX MOHATUH (QU3MKU
IUTa3Mbl KaK OCHOBBI TEXHOJOTMH YIIPABISEMOIO TEPMOSJIEPHOTO CHUHTE3a, a TaKKe CIIOCOOBI
yAep>KaHUs, HarpeBa U YIPaBJIECHUS MapaMeTpaMH IUIa3Mbl B TEPMOSJIEPHBIX ycTaHOBKaX. OCHOBHOE
BHUMAaHHUE YJEJICHO MAarHUTHOMY YAEPXKAHUIO IIa3Mbl. PaccCMaTpuBarOTCs TAaKXKE albTEPHATUBHBIE
METObI PEAUIM3ALUN YIIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3A.

Kypc siBnsiercs 6a30BbIM 151 BBIITYCKHUKOB Kadeapbl (pU3MKHU I1a3Mbl, CHEUATIN3UPYIOIIUMCS
Kak B (pU3MKe M TEXHOJOIMM YIPAaBISEMOIO TEPMOSIEPHOTO CHHTE3a, TaK M JPYrux oO01acTsX,
CBSI3aHHBIX C M3y4YEHHEM M IPHUMEHEHHMEM IUIa3Mbl, TaK Kak BMECT€ C KypcoM IO (Qu3HKe
HU3KOTEMIIEPATYPHOH IJ1a3Mbl, YATAEMBIA CTYJEHTAM J0 3TOT0, 3aTParuBaeT IMPAaKTHYECKU BCE TEMBI,
NepevyMcIeHHbIe B IpOrpaMMe KaHAWIATCKOr0 MUHUMYM IO CIeHUalIbHOCTH —(u3nKa 1iasMel. Kypce
paccunTaH Ha (OPMHPOBAHHE Y CTYAEHTOB IIEJIOCTHOTO MPEACTaBJICHUS 00 OCHOBHBIX CBOMCTBaX
IUTa3MbI ¥ TBEPJI0€ YCBOEHHE €€ 0a30BbIX MOHATHH, a TAK)KE OCHOBHBIX MPEACTABICHUN O TEXHOJIOTHU
YIIPABIISIEMOT0 TEPMOSIEPHOTO CUHTE3A.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Kypc nekumii sBisiercs OJHUM M3 OCHOBHBIX TOJIOBBIX KYpCOB, UHMTaeMbIX Ha Kadenpe
«®Pu3uka miasMey. [lapannensHo JaHHOMY Kypey CIEHUaIbHO MPOBOAUTCS KYPChl J1aOOPATOPHBIX
pabot "IIpakTukym 1o ¢u3nke mia3mbl", Ha KOTOPBIX CTYJEHTHI 3aKPEIJISIOT 3HaAHUS, [TOJyYCHHbIE Ha
nexkuuu. Bo BTOpoM cemecTpe, Korjga 4acTh JIEKIIMOHHOTO Kypca YyXKe IpOYMTaHa, CTYIEHTBI
MIPUCTYMAIOT K BBINOJIHEHUIO Y4eOHO-UCCIIEOBATEIbCKUX PA0OT, MOJydyas MPAKTHUYECKHH OIBIT
WCCIICIOBAaHMS M aHanu3a (PU3MYECKHX SIBJICHUH, OTHOCSIIMXCS K JMAarHOCTUKE ropsiueil mia3Mbl U
TEPMOSIICPHBIM YCTAHOBKAM.

JUIsl yCHEemHOIO OCBOEHHsI TEOPETUYECKOIO Kypca  CTYIEHThl JOJDKHBI NPEIBAPUTEIBHO
MIPOCIIyIIaTh KypChl JICKIUN

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHI/IBCpcaJ'IBHBIC I/I(I/IJ'II/I) 06H_ICHqu)CCCI/IOHaJ'IBHBIC KOMIICTCHIINN .

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIMN | KO,Z[ W HAMMCHOBAHUC MHAUKATOPA JOCTUIKCHUS KOMIICTCHIIUN

[IpodeccronanbHple KOMIETEHIIMA B COOTBECTBUM C 3ajjauaMd M OOBEeKTaMHu (00iacTsaMu
3HaHUN) PO ECCUOHATBLHON AeSITENEHOCTH:



3apaua
npogdeccuoHaIbLHOI
aesiteabHoctu (3I1L1)

pacyeTHO-3KCI

Cosmanue u
MIPUMEHEHHE TIIa3MBl,
Hy‘-IKOB Sapﬂ)KeHHBIX
YaCTHIL, KaK B KAaUeCTBE
00BEKTOB
HCCIEI0BaHUs, TaK U
IUIA UCITOJIB30BAHUS UX
B COCTaBe
INATrHOCTUYCCKUX
CpencTB

Hcnonb3oBanue
OCHOBHBIX 3aKOHOB
(U3WKY TUIa3MBI U ee
B3aUMOJICHCTBUSA C
BEIIIECTBOM ISt
OITMCAHUS U OLEHOK
napamMeTpoB U
XapaKTEePUCTHK
HCCIIEYEMBIX
(bu3nuecKux 0ObEKTOB

O0BbeKT
00J1aCTh 3HAHUSA

HCCIIEI0BATENBCKOIO
[Ina3ma, myuykn
3apsKEHHBIX YaCTHII,
JUarHOCTUYECKHE
cpeacTsa

OCHOBHBIE 3aKOHBI
(U3HKY MIa3MBI U ee
B3aNMOJICHUCTBHS C
BEIIECTBOM IS
OIHUCAHMS U OI[EHOK
napaMeTpoB U
XapaKTePUCTHK
UCCIIETyeMbIX
buznyecKux
00BEKTOB

Koa n nHaumeHoBaHue
npogdeccuoHaIbLHOI
KOMIIeTEeHIIUM;
OcHoBaHue
(npodeccHoHANBHBIH
cranaapr-IIC, ananu3
onbITA)

epHMeHTaJIBHI)IfI C JJICMCHTaMH HAay4YHO-

I1K-2.2 [1] - Crrocob6en k
CO3JIaHUIO U
IIPUMEHCHUIO I1JIa3MBI,
MTyYKOB 3apsHKEHHBIX
YacCTHUIl, KaK B Ka4€CTBE
00BEKTOB HCCIICIOBAHUS,
TaK " I
HCIIOIb30BaHUS HX B
cocraBe
JTUArHOCTHYECKHUX
CpEICTB

OcHosanue:
[IpodeccronanbHbIi
cranaapt: 29.002

[1K-2.3 [1] - Criocoben
UCIOJIb30BAaTh OCHOBHBIE
3aKOHBI (PU3UKH TIIA3MBI
U ee B3aUMOJIeHCTBUS C
BEIIIECTBOM ISt
OITUCAHUS U OLEHOK
napamMeTpoB U
XapaKTEePUCTHK
HCCIIEYEMBIX
(bu3nuecKux 0ObEKTOB

Ocnosanue:
[IpodeccronanbHbIHI
crannapt: 40.011

Kox m HanMeHOBaHMe
HHIUKATOpA
JO0CTHKEHHS
npo¢eccuoHaAILHOM
KOMIIETEHIIHH

3-TIK-2.2[1] - 3nath
CII0COOBI CO3aHuA,
MOJTyYeHUS,
MPUMEHEHUS U
OCHOBHBIC METOJIbI
UCCJICTOBAHUS U
JTUATHOCTHKY TUIa3MBI
MyYKOB 3apPSKEHHBIX
YaCTHII,

V-TIIK-2.2[1] - Y™eTb
paboTtath Ha
AKCIIEPUMEHTATBHBIX
YCTaHOBKAX IO
CO3JaHUIO U
UCCIICTOBAaHHIO
MapaMeTpoB IJIa3Mbl U
MTyYKOB 3aPsKCHHBIX
YaCTHIL;;

B-IIK-2.2[1] - Bnanets
HABBIKOM pabOThI HA
JTUATHOCTHYCCKHUX
KOMIUIEKCaX B OCHOBE
KOTOPBIX JIGKHUT
MPUMEHEHHUE TUIa3Mbl
WJTH ITy9KOB
3apsKEHHBIX YACTHII
3-TIK-2.3[1] - 3nartp
OCHOBHBIE MOHATHS U
3aKOHBI (PU3UKU
TTa3MBbl U e
B3aMOJICUCTBUS C
BEIIECTBOM, OCHOBHBIE
TIOHSITHSI, 3AKOHBI 1
MOJIEJIH, UCTIONIb3yeMbIe
JUTSL OTTUCAHWSI,
W3YYEHHUS U OLICHKH
napaMeTpoB U
XapaKTePUCTHK
HCCJIC Ty eMBIX
(bU3UYECKUX OOBEKTOB ;
V-IIK-2.3[1] - YmeTn
UCIIONIb30BaTh
OCHOBHBIC 3aKOHBI




(bu3uKY MIa3MBbl U €€
B3aNMOJICHCTBHSA C
BEILIECTBOM JIJIsI
OTIMCAaHUS U OIICHOK
napaMeTpoB U
XapaKTEePUCTHUK
UCCIIEAYEMbIX
(bU3UIECKUX 0OBEKTOB;
B-IIK-2.3[1] - Bragets
METOJaMH TIOJTy4eHHUSI,
aHaJIM3a U OTTCAHUS
napamMeTpoB U
XapaKTePUCTHK
HCCIIEYEMBIX
buznyecKux 0ObEKTOB
Ha OCHOBE 3aKOHOB
(bU3HKY M1a3MBI U €€
B3aNMOJICHCTBHS C
BEILIECTBOM

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUEC

3amaun BocriuTaHus (KOx)

Co3pnanue yciaoBuid,
0o0ecrneynBaroIInX,
(dbopMUpOBaHUE KYIbTYpPbI

6e3omacHOCTH Ipu paboTe Ha

OKCIICPUMCHTAJIBHBIX H

MPOMBIINIJICHHBIX YCTAHOBKAX

BBICOKOH MotHOCcTH (B28)

BocnurarenbHbIN TOTEHITAAT
IHACIIATLINH

1.Mcrionp30BaHne BOCIIUTATEIIFHOTO
MOTEHIIUaja MPOQPUILHBIX AUCIUILIUH U
BCEX BUJIOB MIPAKTHUK JIJISL: -
(hopMupOBaHUS KYJIbTYPBI JTa3€pHOI
0€301aCHOCTH MOCPEACTBOM
TEMaTUYECKOr0 aKIEHTUPOBAHUS B
COJIEpKAHUU JUCITUTUTHH M YU4EOHBIX
3aJJaHui, IOATOTOBKH 3cce, pedeparos,
JIMCKYCCHUH, a TaKKE B XO/1€
MPAKTHYECKON pabOThI C Ta3epPHBIM
o0opyoBaHueM. - GOpMUPOBAHUS
KyJbTYpbl 6€30MacCHOCTH TIpH paboTe Ha
AKCTICPUMEHTAIIBHBIX M MIPOMBIIIIIEHHBIX
YCTaHOBKAX BBICOKOI MOILHOCTH U
HMMEOIINMH TIOBBIIIIEHHBIN YPOBEHb
OMAaCHOCTH Y€pe3 BHIMIOJIHEHHE
CTYJICHTaMH MPAKTHYECKUX U
1ab0paTOpHBIX PabOT, B TOM YHUCIIE HA
000pyTI0BaHUH TSI CCIICTOBAHUS
BBICOKOTEMIIEPaTyPHOU TIa3MBbl.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN JUCIUATLINHBI

Pazgensl yqe6H0171 JUCIUITIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:




IL.IT

HaumenoBanmue
pasaesa yueOHoi
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxkr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoThbl, 4ac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcuMaJdbHbI

0aJi1 3a pazgea™*

pasaena (popma*,

ATTecTanus
HeJ1eJst)

HNuaukaropsl
OCBOCHHUS

KoMIIeTeHIIN

7 Cemecmp

DJIeMEHTapHbIE
IIPOLECCHl U IPOLECCHI
IepeHoca B Tropsyen
m1a3Me

16/16/0

N
(9]

KN

1
o0

HeycroiiuupocTy,
KOJIcOaHUsI M BOJHBI B
[iasme

9-16

16/16/0

25

KH-16

3-IIK-

3-IIK-

Umoeo 3a 7 Cemecmp

32/32/0

50

KoHnTpoibHbIe
MeponpHUATHSA
Cemectp

3a 7

50

3-I1K-
2.2,

[TK-
2.2,
B-
[K-
2.2,
3-TIK-
2.3,
V-
I1K-
2.3,
B-
[K-
23

8 Cemecmp

MarauTHbIe JIOBYHIKH

1-8

16/16/0

25

T-8

3-TIK-




2.2,
V-
[K-
2.2,
B-
K-
2.2

2 Mertoabl HarpeBa, | 9-12 | 8/8/0 25 TsP-12 | 3-IIK-
MOJMUTKU W OYUCTKHU 2.2,
TJIa3MBI. V-
TepMmosinepHbie [IK-
pEaKTOpbI 2.2,
B-
ITK-
2.2,
3-TIK-
2.3,
V-
K-
2.3,
B-
ITK-
2.3

Umoeo 3a 8§ Cemecmp 24/24/0 50

KouTtposbhbie 50 2 3-TIK-
MeponpusiTuss 3a 8§ 2.2,
CemecTtp V-
[K-
2.2,
B-
K-
2.2,
3-TTK-
2.3,
V-
[K-
2.3,
B-
IK-
23

* — COKpallIeHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcHUMallbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIET0 KOHTPOJIS U aTTECTAllMU Pa3elioB:

O0o3H1a | Ilo1HOE HAMMEHOBAHME

YyeHHe
T TectupoBanue
TsP TBopueckas paboTa

KN KonTposb 1o uroram




3 3auer
€) DK3aMeH
KAJEHJIAPHBIN IIJTIAH

Henean | Temsbl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

U yac. , yac. yac.
7 Cemecmp 32 32 0

1-8 JjieMeHTapHbIe NMPoIecchl U MPoIecChl IepeHoca B 16 16 0
ropsiuer mjiazme

1 BBenenue. Bcero ayiutopHbIX 4acoB
Peakuuu cunTesa nerkux saep. G GdeKTUBHBIE CEUSHUSI. 2 |2 |
3aBucumocTh Bbixoga TSP ot Temmnepatypsi. Owunaiin
BocnpounsBoacTBo TpuTHsL. | |

2 OcHoOBHBIE HATIPaBJIeHUA UccaenoBannid B odaactu YTC Bcero ayiutopHbIx 4acoB
OcHoBHbIE HanpaBjeHus uccaenoBanuil B oonactu YTC. 2 |2 |
[ToTepu sHEeprum u BeICOKOTEMIIEpAaTypHOU T1a3Msbl. [Ipunumn | Onnaiin
MarHuTHOM TEpMOU30JsLUU. PaBHOBECHE TUIa3MBI C
MAarHUTHBIM MOJIEM.

3 KII/I TepmosiiepHOro peakropa Bcero aytuTopHbIX 4acoB
KIIZI repmosinepnoro peakropa. Kpurepuii JIoycona. 2 | 2 |
TepmosinepHsbIid peakTop ¢ OiankeToM. [[pelid 3apsoKeHHBIX Ownnaitn
YacTHUI B CWIBHOM MarHUTHOM II0JI€. | |

4 KyJsioH0BCcKO€ B3auMo/ieiicTBHe YACTHIL B IJ1a3Me Bcero ayutopHbIX 4acoB
KynonoBckoe B3anmo1elicTBHE YaCTHIL B IJIa3Me. 1 | 1 |
KBasuneitpansHoCcTh TU1a3mel. Pagnyc Jlebas. Ownutaiin

| |

4 AnunadaTuyecKuii HHBAPUAHT Bcero ayiuTopHbIX 4acoB
Anmnabatuyeckuil ”HBapuaHT. MarHUTHbIE JIOBYILKH. 1 | 1 |
Marnurocdepa 3emnu. Paguannonsslie nosca 3emiu. Owunaitn
['eorpaduyeckue SKCIEPUMEHTEL. | |

5 IInasmMeHHbIe KO1€0aAHUSA Bcero aytuTOpHBIX 4acoB
[Tnasmennsie konebanus. KynoHoBckuit torapudm. 2 | 2 |
PenakcanuoHHbIe npolecchl B 1a3Me. DJIEKTPOHHAs U MOHHAs | OwuaiiH
TeMIlepaTypa. | |

6 BMoOpo:keHHOCTH MATHUTHBIX CUJIOBBIX JIMHUI B Bcero ayutopHbIX 4acoB
BBICOKOTEMIIEPATYPHOH IJIa3Me 1 |1 |
BMOpPOXeHHOCTh MAarHUTHBIX CUJIOBBIX JIMHUM B Ounaiin
BBICOKOTEMIIEPATYPHOIl m1a3mMe. YBJI€UEHUE MATHUTHOTO MOJISt
COKUMaroNIeics Iia3Mou.

6 IIpoBOAMMOCTH MOJTHOCTHI0 HOHU30BAHHOM IJIA3MbI Bcero ayiuTopHbIX 4acoB
[IpoBOAMMOCTB MOJHOCTHIO MOHU30BaHHOM 1a3mel. Popmyna | 1 | |
Cnuruepa. BnusiHre MArHUTHOTO TOJISI HA IPOBOJAMMOCTD Ownnaitn
TUTa3MBL. | |

7 JAuddy3us B HEOAHOPOAHOM MATHUTHOM I10J1€ Bcero ayutopHbIx 4acoB
Juddy3us B HEOTHOPOIHOM MarHUTHOM ToJie (TOp). 1 |1 |
DeKTpOHHAs U UOHHAs TEIJIONPOBOJHOCTD IIa3Mbl MONEPEK Omnunaiin
MarHUTHOTO TOJIA. | |

7 Jduddys3usa niazmel B CHWIIBHOM MATrHUTHOM I10J1€ Bcero ayiuTopHBIX 4acoB

Jnddy3ns nnazMel B CHIIBHOM MarHUTHOM T10JI€

1 |1




(xmaccuyeckas). AHoManbHas quddysus. Dopmyna boma.
DKCIIEpUMEHTAIIBHBIE PE3YIbTATHI.

Ownutaiig

8 Honnzannonnblie mpouecchbl B ONTHYECKH TOHKOM I1azMe Bcero aynuropHbIX 4acoB
WNonun3anoHHbIe TPOLECChl B ONTHYECKH TOHKOM MI1a3Me. 1 |1 |
BrnusiHue npumecel Ha MOTEPU SHEPTUU U3 TIJIa3MBI. Owuiaiin

| |

8 OcHOBHBbIE BUbI U3JIy4YeHUS Bcero ayutopHbIx 4acoB
OcHOBHbBIE BU/IbI U3ITyYCHUS: TOPMO3HOE, PEKOMOUHAIIMOHHOE, | | |1 |
IHUKJIOTPOHHOE. Owunaiin

9-16 HeycroiiunBocTH, KOJ1€0AHHUA ¥ BOJHBI B IIa3Me 16 16 0

9-10 | KonebaHusi ¥ BOJIHBI B ILUIa3Me Bcero ayiutopHsIX 4acoB
Konebanus u BoiHbI B 11a3me. Juanekrpuueckas 4 | 4 |
MIPOHUIIAEMOCTbD I1a3Mbl. JInHElHbIE BOJIHBI €3 MarHUTHOTO Omnunaiin
MOJISt U C MAaTHUTHBIM 10JIEM (MOHHO-3BYKOBBIE,

MarHMTOTHJIPOMHAMHYECKHE, JJIEKTPOMATHUTHBIE).

11-12 | HeanHeliHbIe BOJHBI Bcero ayIuTOpHBIX 4acoB
3aryxanue Jlanmgay. Henunelinbie BoSHBI (yIapHbBIC BOTHBI, 4 | 4 |
COJIUTOHBI). Ownnaiin

| |

13- 14 | OcHOoBHBIE BH/bI HEYCTONYMBOCTEl MJIA3MBI Bcero ayiuTopHsIX 4acoB
OcHOBHBIE BUIbI HEYCTOMYMBOCTEH I1a3Mbl. MarHuTo- 4 | 4 |
TUAPOAMHAMUYECKHE HEYCTOMUYMBOCTH (TOKOBAS, )KeI0OOKOBast, | OuiaiiH
yHHBEpCaIbHas). | |

15-16 | Kunernyeckue HEyCTOMYMBOCTH Bcero ayiuTopHbIX 4acoB
Kunernueckue HeyCcTOWYMBOCTH (MIyYKOBasl, IMKJIOTPOHHAS, 4 | 4 |
IpeidoBO-KOHYCHAs ). Ownnaitn
8 Cemecmp 24 24 0

1-8 MarHuTHbI€ JOBYIIKH 16 16 0

1 3aMKHYTble MATHUTHbIE CHCTEMBI Bcero aynuTopHbIX 4acoB
3aMKHyThIe MarHuTHbIe cuctembl. Kputepuii Kpyckana- 2 | 2 |
[MapanoBa. YcranoBku tumna “Tokamak™ (KOHCTPYKIIHS). Omnuaiin

| |

2 MeToabl JONMOJTHUTEIBLHOT0 HATPeBa MJIa3Mbl Bcero aynutopHbIX 4acoB
Mertoabl JOTIOTHUTENBHOTO HArPEBa MIa3Mbl B TOKaMaKax. 2 |2 |
BuemHss nHXeK1us ObICTPBIX aTOMOB. Ounnaitn

| |

3 Harpes merogamun CBY u BU Bcero ayiuTopHbIX 4acoB
Harpes metonamu CBY u BY (311€KTpOHHO-LUKIOTPOHHBIN 2 | 2 |
PE30HAHC, MOHHO-IIUKJIOTPOHHBINA Pe30HAHC, HIDKHETHOpuAHas | Ounaiin
4acToTa). | |

4 Bausinue npumeceii. /luBepropsl. Bcero ayIuTopHBIX 4acoB
Bnusinue npumeceii. luBeptopsel. Pe3ynbraThl HCCie10BaHUN 2 | 2
Ha KPyIHBIX TOKaMaKax. Omnunaiin

| |

5 Cresunaparop. CTpyKTypa MAarHUTHOT'O MOJIS. Bcero aynuropHbIx 4acoB
Cremnaparop. CTpykTypa MarHuTHoro noiisi. BpamarensHoe 2 |2 |
npeoOpasosanue. [1lup. DxcniepumMeHTalIbHBIE YCTAHOBKH U Omnuaiin
PE3YJBTAThI HCCIIETOBAHMUIA. | |

6 OTKpBITbIE MATHUTHBIE JIOBYIIKH Bcero ayiutopHsIX 4acoB




OTKpBITbIE MArHUTHBIE JIOBYILIKU. DKCIIEpUMEHTAIIbHAS
IIPOBEPKA COXPAaHEHMs aAMadaTHIeCKONH MHBAPHAHTHOCTH.
VY CTaHOBKM C BHEIIHEW YU BHYTPEHHEN MHKEKIUEH YaCTHII.
’KenoOkoBasi HEyCTOWYUBOCTH TLTa3MBI.

2 | 2

Omuiaiig

7 MarsuTHble JJOBYHIKH ¢ “MUHUMYMOM B” Bcero ayiuTopHbIX 4acoB
MaruuTHsbI€ JIOBYLIKH C “MUHUMYMOM B”’. MaruuTosnexTpo- 2 | 2
CTaTUYECKUE JIOBYIIKH. Ownnaitn
| |
8 KuHeTn4yeckune HeyCTOMYMBOCTH M UX MOJABJICHUE Bcero ayutopHbIX 4acoB
Kunetnueckue HEyCTOWYMBOCTH U UX MOJABICHUE. Y CTAHOBKU | 2 | 2 |
CO CII0’)KHOW F€OMETPHUEN MATHUTHBIX IOJIEH. Ownuaiin
9-12 MeToabl HAarpeBa, NOANMUTKHA U OYMCTKH IJ1a3Mbl. 8 8 0
TepmosinepHbIe peaKkToOpbI
9 MarauTHble TUHYHA Bcero aynutopHsIx 4acoB
MarHuTHble MTUHYU. Y CTAHOBKH JIJIS1 TOJYYEHUSI UMITYJIbCHBIX | 2 | 2
pa3psAI0B Majou JIUTENbHOCTU. CKaTre Ma3Mbl BHEIIHUM Omnuaiin
MarHUTHBIM TIOJIEM. | |
10 Ili1asmMeHHbIH POKYC Bcero ayiuTopHbIX 4acoB
VY cKkopeHue m1a3MeHHbIX CTYCTKOB 3J1€KTPOIMHAMUYECKUMU 2 | 2 |
cunami. [Tnasmennsiii pokyc. HeliTpoHHOE U pEeHTTeHOBCKOE Owuiaiin
U3JIy4YEeHHE. | |
11 Jlazepsl pis JITC Bcero ayutopHbIx 4acoB
Jlazeps! nnst JITC. OcHOBHBIE SHEPTETUUECKUE COOTHOIIEHUSI. 2 | 2 |
HccnenoBanus CBEPXIUIOTHOTO CKATHS BELIECTBA. Ounnaitn
| |
12 IlepcniekTUBBI pa3BUTHS TEPMOSIIEPHOT0 CHHTE3a Bcero aynutopHsIx 4acoB
[lepcniekTHBBI pa3BUTHS TEPMOSIIEPHOTO CUHTE3a. CXEeMBbI 1 | 1 |
npoexktupyemsix TAP. Ounaiin
| |
12 YTC nop neiictBueM peJIATUBUCTCKUX YACTHIL Bcero ayiuTopHbIX 4acoB

YTC nox neiictBreM peISITABUCTCKUX yacTuil. [lomyuenue
MOIITHBIX I—)JIGKTpOHHBIX N NOHHBIX Hy‘-IKOB. Nx
B3auMoercTBHE ¢ MULIeHIMA. TAY ¢ MOIIHBIMU
PCIATUBUCTCKUMHU ITYYKAMHM YaCTHII.

ot

Owntaiin

CoxkpallieHHbIe HAUMEHOBAHUS OHJIAH OMIIUIA:

Oo6o03na | [TosiHOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIUU
BM Buneo-marepuanst

AM Aynmo-marepualsl

[1p3 [Ipe3enTanuun

T Tectol

OCM DNEeKTPOHHBIE CIPABOYHBIE MATEPUAJIbI
4@ HMHTEepakTUBHBINA CANUT

TEMBbI IPAKTUYECKUX 3AHATUI




Henean

Tempbl 3ansaTuii / Conep:kaHue

8 Cemecmp

Pemenue 3axau

-Kaxoii Tok mra3mMbl HEOOXOMMO TIOJIEPIKUBATH B TOKAMAKE C
napamerpamu R=5 M, a = 1,5m u nosiem Ha ocu 5Tn?

-Uemy paBHa CKOpOCTb Jpetida mia3mMbl BO BHEIITHEM CKpeIT
cJioe ToKaMaka ¢ nmapamerpamu R =5 M, a = 0,5M u niosniem Ha
ocu 5TI1. Ipu HANTPSDKEHHOCTH a3UMYTaJIbHOTO
anektpudeckoro moyst E= 50 B/cm?

Pemenue 3axau

-Kakue HeycTOMUMBOCTH CTaOMIU3UPYET METHBIN KOKYX
TonmHoM 1,5 cm.?

-Uemy paBeH ko3 dunreHtT 6oMoBckoit nuddys3un Ha
BHEIIIHEM 00BO/IEe TOPOUJAILHOW MarHUTHOM JIOBYIIIKH C
napameTpamu R= 1,5m, a = 0,5M u nosiem Ha ocu 3,5Tn nipu
temneparype miasmsl 100 3B?

Pemenue 3axau

-.Kaxkas cuiia geiicTByeT Ha Kaxxayro U3 16 kaTymek
TOPOUAIBHOTO TO0JIs B Tokamake R=3m, a =1m, B=2Tn?

-C Kako# IJIMHOW BOJIHBI HAJI0 MCIIOJIB30BATh TUPOTPOHBI 1JIs
Harpesa IuIa3Mbl B yCTAHOBKE ¢ MarHUTHBIM 1tosieM 3Tm.?

Pemenue 3axau

-.Haiit cuity, 1eHCTBYIOIIYIO Ha PACIIOJIOKEHHBIN B
LEHTPaJIbHOM FOPU30HTAJILHOM CEYEHUH TOKaMakKa Ha
paccTosHUU 1M OT TOpPOMAAIBLHON OCH TOKOIIOABO JINHOM 20
CM C TOKOM 5 KA npu Toke B m1azme S00kA.

-Kakoi1 yacToThl BO3MYIIIEHUS] BMOPOKEHHOM B MAarHUTHOE
I10JI€ YCTAaHOBKHU CTaOUIM3UPYET CTEHKA BaKyyMHOM KaMephbl
U3 Hep KaBerollell ctany ToNuHoN 15 MM (conpoTuBiIeHHE
Hepk. ctanu B 70 pa3 GoJibliie COMPOTUBIIEHUS MeTN)?

Pemenue 3agau

-Ha kako#i JjimHe BOJIHBI HAaJI0 HarpeBaTh HOHBI JEUTEPHUs B
IUTa3M€e TOKaMakKa ¢ MarHUTHBIM nosieM 3,5Tna?

-Kakyto MOIIIHOCTh AOMOJIHUTEIBHOIO HarpeBa Iia3Mbl
IIy4YKOM HEUTPAJIOB HAJ0 BBECTH B TOKaMak ¢ n = 1014cm-3, R
= 5™ mi1g co3maHusd Toka SMA?

10

Pemenne 3axa4

-.HaiiTu 3Hepruto NHKEKIMN HEUTPAIBHBIX AaTOMOB JEHTEPHS
JUIsl HarpeBa 1ia3mbl B Tokamake ca= 1 mun = 5?1019 m-3
-.Kakyro MOITHOCTB AOMOJIHUTENBHOTO HAarpeBa Iia3Mbl
ITy4YKOM HEUTpanoB HaJ0 BBECTU B ToKamak ¢ n = 2-1014cm-3,
R =1,5m, a = 0,5 ayis marpesa miazmel Ha 10 koB?

11-12

Pemenue 3agau

-Uto G0JbIIIE U BO CKOJIBKO MPUMEPHO Pa3: SHEPTHUS,
coJiepKalasics B TEPMOSICPHOH T1a3Me ToKaMaKa W
3al1aCCHHasA B MAarHUTHOM HOJIG?




-Kakoil npeaenbHbIi TOK MOYKHO MOAJIEP/KUBATH B TOKAMaKe C
napameTpamu R= 6m, a =2m, H = 5Tn?

-Kak n3MeHaTcs pagnalmoHHbIE IOTEPU SHEPTUH U3
MN30TEPMUYECKON TEPMOSAIEPHOH IIa3MBbl IIPU YBEINYCHUH
CPEIHETO 3apsiia MOHOB B HEH B 2 pa3a U TaKOM K€
YMEHBILECHNU TEMIIEPaTyphl?

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Kypc mpemycmaTpuBaeT JEeMOHCTpAIlMOHHBIA MaTepHual MO TeM TeMaM 3aHSATHH, B KOTOPBIX
MIPUBOJISATCS CIIOXKHBIE YCTPOICTBA, pealbHbIE TEPMOSIEPHBIE YCTAHOBKH, THO0 UX MPOEKTHI, KOTOPHIA
npejcTaBiseTcst 100 B BUAE CaiI0B, MO0 B BUAE BUAcO(DparMeHTOB. 3aiaya JEKTOpa JOCTYITHO
06’bHCHI/ITB Ha OCHOBC IMPOYHUTAHHOI'O JICKIIMOHHOI'O MaTcpHalia, KaKk U I'I¢ HMCIIOJIB3YIOTCA ABJICHUA,
MOJCIN U YCJIOBUA IMIPUMEHUMOCTH. Kpr 00s13aTEIBHO BKIIIOYAET B ce0s MPAKTUYCCKUC 3aHATUA OJIA
Pa3sBUTHA Yy CTYACHTOB HABBIKOB IIPOBEACHUA PACYCTOB U OLICHOK ITPOLCCCOB, IMPOXOAAIIUX B INIa3ME U
apaMeTPOB, XapaKTCPUIYIOIINX UX.

7. ®OHJ OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO AUCLUILIMHE 00eCIeurBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4yeHHs (KOMIIETEHIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIETro,
PYOEKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIICTCHIUSAMH H (OpMaMH KOHTPOJII HX OCBOCHHSA
IIpe/icTaBjIeHa B CIEAYIOLIEH Tabnuie:

Komnerenuus NuaukaTopsl ATTECTAllMOHHOE ATTECTALlMOHHOE
O0CBOCHMS meponpusitue (KII 1) meponpusitue (KII 2)
IIK-2.2 3-1IK-2.2 3, K1-8, KH-16 9, T-8, TP-12
V-1IK-2.2 3, K1-8, KH-16 3, T-8, TP-12
B-IIK-2.2 3, K1-8, KH-16 9, T-8, TeP-12
[1K-2.3 3-11K-2.3 3, KI-16 3, TsP-12
VY-1IK-2.3 3, KI-16 3, TeP-12
B-TIK-2.3 3, KI-16 3, TP-12

HIkanbl oneHKH 00pa30BaTENbHBIX 10CTHKEHNH

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOr0 Oajlla BKIIOYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIMHE OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBiIsIeT co00i cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPU BBITIOJTHEHUU
3a/IaHMM B paMKax TEKYIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS Y4eOHOU JUCITUTIIIMHBI

O11eHKa «OTINYHOY» BBICTABISETCS
90-100 5 — «omauuno» A !

CTYACHTY, €CJIM OH I‘J'IY6OKO 1 IIPOYHO




YCBOWJI IIPOTPAMMHBIN MaTepuall,
KCYEPIBIBAIOIIE, TOCIEI0BATENbHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, yMEeeT TECHO yBS3hIBAThH
TEOPUIO C MPAKTUKOM, UCIIONB3YET B
OTBETE MaTepuall MOHOTpapHIECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TIO CYIIIECTBY
W3JIaraeT ero, He IOMycKas

D CYILIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 O11eHKa «yIOBJIETBOPUTEIBHO

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOHII €T0 JIETAJICH, OIMyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO IPaBUIIbHBIE
($opMyNIHPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICAOBATCIBHOCTHU B
W3JI0’)KEHUH [TPOTPaMMHOT0 MaTepraa.

OreHka «HEyJOBIETBOPUTEIHLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YacTH
MPOTPaMMHOTO MaTeprala, JOMyCKaeT
H 60 2-— F cyiiecTBeHHbIe omnOKu. Kak mpasuio,
1K «HEYO0811eMBEOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIILHO
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOAOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AVICIIMILINHE.

OneHouHble cpelcTBa NpuBeIeHb! B [IpriiokeHnn.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. DU M76 Plasma Physics and Controlled Nuclear Fusion : , Berlin, Heidelberg: Springer Berlin
Heidelberg,, 2005

2. OU @ 63 I'paBUTAIIIOHHOE U3IyUYE€HUE U TEPMOSICPHBINA CHHTE3 : YuebHoe mocodue A By30B,
Mockaa: FOpaiir, 2021

3.621.039 C84 OcHOBBI TEXHUKHU TEPMOSIEPHOI0 IKCIIEPUMEHTa : yueOHoe nmocobue, Mocksa: HUAY
MU®DU, 2015

4. 51 C84 OcHOBBI TEXHUKHU TEPMOSAEPHOT0 3KCIIEPUMEHTa : yuebHoe nmocodue, Mocksa: HUAY
MHU®U, 2015

5. 533 O-75 OcHoBBI (HPU3UYECKOTO IKCTIEpUMEHTA B (PU3UKE I1J1a3MBbI : JaOOPATOPHBII MPAKTUKYM,
Mockpa: HUAY MUDU, 2014



6. OU1 K93 Ilna3ma - XXI Bek : , B. A. Kypnaes, Mocksa: MU®U, 2008

7. 533 @83 Jlekuuu no ¢usuke minasmsl : , 1. A. Opank-Kamenenkuii, Jlonronpynnsiii: MaTemexr,
2008

8. 532 ®45 MarauTHas ruapora3oiuHaMuka : yued. mocooue, E. I1. detucos, Mocksa: MUDU, 2006

9. DU K43 CoBpemMeHnHbI€ nccieioBaHus Ha ycTaHoBKax "Tokamak" : yueOHoe nmocoOue asst By30B, H.
A. KupneBa, Mocka: MUDU, 2008

10. 539.1 I'20 HccnenoBanus o TepMoOsIIEPHOMY CHHTE3Y Ha MOLIHBIX JIa3epHBIX ycTaHOBKax PDALI-
BHUMDO® : yueGHoe nmocobue nis By3oB, C. I'. 'apanun, Mocksa: HUSY MUOU, 2011

11. DU O-75 OcHOBBI (PU3UUECKUX MPOIIECCOB B IJIa3Me U TIA3MEHHBIX YCTaHOBKAX : yuyeOHOe
nocobue s By308B, C. K. XKnanos [u ap.], Mocksa: MUDU, 2007

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1.621.039 T31 TepmosiiepHbie YCTAHOBKH C MATHUTHBIM yI€pXKaHUEM T11a3Mbl (OTKPBITHIC
MarHuTHbIE JIOBYIIKH U CTeu1apaTopsl) : Yuel. mocodue, B. I'. TenbkoBckuii, B. A. Xpa6pos, M.:
MU®U, 1987

2. 621.039 I'60 Bricoko4yacTOTHBIE METO/Ibl HArpeBa IJIa3Mbl B TOPOUJATIBHBIX TEPMOSIECPHBIX
yCTaHOBKaxX : , ['onant B.E.,®enopos B.1., M.: Dueproaromusaar, 1986

3. 533 B25 Ilpuknaanas ¢pusrka aToMHBIX cToJIkHOBeHUH. [lma3ma : , K. bapuer, M. Xappucon, M.:
Dneproaromusaart, 1987

4. 621.039 O-23 OGpamenssie k mazme 35eMenTsl TAP : mabopatopusliii mpaktukywm, JI. b.
berpam6ekoB [u ap.], Mocksa: HUAY MU®DU, 2008

5.621.039 I'62 UTOP. Pemaromuii mar : , JI. I'. T'ony6uukos, M.: MUDU, 2004

6. 621.039 X35 Benenue B ypasisieMblil TepMosiiepHbiii cuHTes : , M. Xernep, M. Kpuctuances,
M.: Mup, 1980

7. 533 b27 ®wusuka nazepHoro repmosiiepHoro cuntesa : , H. I'. bacos, U. I'. Jle6o, B. b. Po3anos,
M.: 3nanue, 1988

8. 533 [144 Jlnarnoctuka TepMosiepHoi minasmsl : , Ilox pen.Jlykpanosa C.1O., M.:
OHeproaromuziart, 1985

9. D1 O-75 OcHOBBI HU3NYECKUX MPOIIECCOB B MJIa3ME U TUIA3MEHHBIX YCTAaHOBKAX : yueOHOe mocooue
st By30B, C. K. XKnanos [u ap.], Mocksa: MU®U, 2007

10. 533 JI84 I'opsiuas mua3ma M ynpaBiisieMbli siAepHbI cuHTe3 @ YueOHuK 111 By30B, C. O.
Jlykesanos, H. I'. KoBanbckuit, M.: MU®U, 1999

11. 621.039 T31 KBa3ucrarmoHapHble TEPMOSICpHbIC YCTAHOBKH (TOKaMakH) : Y4eb. mocodue,
TenbkoBckuii B.I'.,Xpabpos B.A., M.: MUDU, 1985



[NPOTPAMMHOE OBECITIEYEHUE:

1.

2.

3.

Microsoft office ()
OSWindows 7 Pro

KasperskySecurity

4. Adobe acrobat

LMS 1 UHTEPHET-PECYPCBI:

1.

HUAY MU®DU (http://www.library.mephi.ru/)

https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHUE YYEFHON

JUCLMIINHBI

1.

2.

8.

9.

[Tepconanbnbiit Kommperotep (33-103)

[Ipoextop EPSON (33-103)

. MurepaktuBnas gocka SMARTBOARD SB680IV3 (33-103)
. Hyner M1 InY-6nY (33-201)
. Myner M2 InY-6yY (33-201)
. yner M3 1nVY-6ny (33-201)

. Hyner M4 InY-6ny (33-201)

Hacoc BH-1 -2mr (33-201)

I'eneparop I'31-6 Ne97 (33-201)

10. Kommiekt 060py0BaHus il yCTAaHOBKH BBICOKOYACTOTHBIM IJIa3MEHHBIM Pa3psioM
Ne44449821 (33-201)

11. Cuctrema peructpanuu peHTreHoBckoro m3mydenus: Ne021112013 (33-201)

12. KomMnbroTepHO-yIIpaBIisieMblil BBICOKOBOJIBTHBINM ncTouHUK nuTanus TDK-Lambda GEN12.5-800-
MD-3P400 Ne021785 (33-201)

13. McTOYHHK 37€KTpONUTaHuA [J1s1 MarHeTpoHHoro pacneuutens ELM-36/600S-R Ne7212013 (33-
201)

14. Ontuueckuii kBauToBbIN TeHeparop ['YK-4508 1 1655078.40 Ne860002 (33-201)

15. T'eneparop-ycunutens kBaHTOBbIN ['YK-4507 1 1824059.52 Ne860002 (33-201)



16. KoMmieKT peHTreH-uX CBETOCUIIBHBIX criekTporpados (33-201)
17. OnroBonokoHHbIH ciekTpomeTp Avabench (33-201)
18. Ocmmnorpagd TBS-3054B (33-201)

19. Typ6omonekymnsipusiit Hacoc HiPace 80 ¢ konTposiepom TC110(PfeifferVacuum) Nocep.
Ne14837487/79619202 (33-201)

20. bnok ympasiienus uctouHukoM ¢ HatekateneM (PfeifferVacuum) Necep. Ne06120 (33-201)

21. BBICOKOCKOPOCTHOI ONTOBOJIOKOHHKIH criekTpomeTp Avaspec-3648 USB2-RM(Avantes)
Nel01103601 (33-201)

22. Tlukoamnepmetp 6485/E NeS/N 1307694 (33-201)

23. YerbipexkaHanbHbIN ociimiuiorpad ¢ ranpanopasssskoid ACK-3117 NeD044857565-54635-8756
(33-201)

24. IMITy TbCHBIA PETUCTPATOP PEHTIEHOBCKOTO N300pakKeHUsI C MUKpOKaHaIbHOH turacTuHOU NeCep.
NeLLSP-MCP-47 (33-201)

25. Komruiekt 060py10BaHUs ISl yCTAHOBKH C MarHETPOHHBIM IJIA3MEHHBIM pa3psioM Hacoc
Nel15541802 natuuk 444597 (33-201)

26. Komruiekt 060py10BaHMsl sl U3MEPEHUS AABJICHUS BBICOKOBAKYYMHOU CUCTEMBI 111 YCTAHOBKH C
Macc-criektpomer (33-201)

27. Uctounuk nutanus Kepko BOP 100-4DM-4886 NeE162125 (33-201)

28. Bakyymmerp BUT-2 M7185 (33-201)

10. YYEBHO-METOAMYECKME PEKOMEHJIALIUU J1JIsA CTYAEHTOB

Kypc mnpencraisier co0oil rogoBoi Kypc, BKIIOYAOMMNA B ce0s JEKUMOHHBIH Kypc H
MMPAKTUYCCKUE 3aHATHA. HGKHI/IOHHaH 4aCTb MNp€AHasHadY€Ha C O3HAKOMIICHUEM C OCHOBHBIMH
MOHATUSIMH U OIpeNeJIeHUsIMH, NpaKTU4Yeckas 4acTb BBEACHA ISl pa30opa TUIUYHBIX MPUMEPOB
pelIeHUs 3a/1a4 U 3aKperyIeHHs] MaTepHraia.

@dopmoii MPOMEKYTOUHOH aTTecTalu Mo AUCHUIUIMHE «['opsiuas TuiasMa U ymHpaBlsieMblid
TEPMOSIICPHBII CUHTE3)» SBISETCS:

7 cemecTp — 3ayeT, 8 ceMecTp — IK3aMEeH

B cemectpe crynmeHT MoxkeT moiayduTh MakcumyMm 100 Gammos: 50 OamioB 3a paboTy B
cemectpe u 50 OaIoB Ha DK3aMEHE.

PaGora B cemecTpe OIIGHWBAeTCS TIOCPEICTBOM KOHTPOJBHBIX M TECTOBBIX 3aJaHHHU,
TBOPYECKHUX 3aJaHUH U JIA0OPAaTOPHBIX padoT.

HrtoroBas oleHKa TpeacCTaBiIsieT cO0OM CymMmy OamioB, 3apa0OTaHHBIX CTYJICHTOM TMIpH
BBIMIOJIHEHUH 3aJJaHUil B paMKax TEKyIIero M MPOMEXKYTOUHOTO KOHTPOJS M BBICTABISIETCA B
cooTBeTcTBUH ¢ [lonoxkeHneM 0 KpeTuTHO-MOIYJIBHOMN CHCTEME.

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsSI MTPEMMOJABATEJEN



Kypc mnpencrasnsier coboit TeopeTnueck Kype. [IpenoaaBarens Ha 3aHATHIAX 1a€T OCHOBHBIC
MOHATUS W OIpENEeNIeHUs] MO TeMe 3aHATHS M pa30MpaeT TUMUYHBIC 3aJa4yd JUIS 3aKperUIeHUs
MaTepuaia.

Mertoanueckue ykazaHus 10 IPOBEACHUIO JICKIIHI

Jlexuust mpecTaBisieT coOON JIOTHUECKOE U3JI0XKEHHE MaTepuaa B COOTBETCTBUHU C IUIAHOM
JIEKIMH, KOTOPBIA COOOIIAeTCsl CTyIeHTaM B Hadalle KaKIOH JIEKIUH, U UMEEeT 3aKOHYEHHYI0 (opMmy,
T. €. COJAEPKUT IYHKTHI, NMO3BOJISIONIME OXBAaTUTh BEChb MaTepHall, KOTOPBIA TpedyeTcs AOBECTH 0
ctyaeHToB. CoaepxkaHue KaKIOW JIEKIUU HMEET ONPEIECICHHYI0 HAlpaBIE€HHOCTh W YUYUTHIBAET
YPOBEHb TMOJATOTOBKH CTyAeHTOB. Ee 1ens — QopMupoBaHHE OPHEHTUPOBOYHON OCHOBBI IS
MOCTIEIYIOIIET0 YCBOCHHS CTYyIEHTaMH ydeOHOro marepuaina. [ JlaBHOW 3amadeil JIEKTOpasBISIETCS
opraHu3anus Mmpouecca rnmo3HaHrud CTyJ€HTaMu MaTCpurajia I/13y‘~IaeMOI\/’I JUCHUIINIMHBI HA BCEX dTallax €€
OCBOCHHMS, MPEyCMOTPEHHBIX 00pa30BaTENbHBIM CTaHAAPTOM. JIEKIIMU 10 KypCy NPU3BaHbl pellaTh
JIB€ OCHOBHBIE 3aJla4yl: BO-IIEPBbIX, NHPOPMATUBHYIO, T.€. COOOIIATh CTYICHTY ONpeAEIeHHbIH Habop
TEOPETUYECKUX 3HAaHUI 00 m3yuyaemoil 00jacTu JeHCTBUTENBHOCTH, BO-BTOPBIX, Pa3BUBAIOLIYIO, T.€.
CIOCOOCTBOBATh BBIPA0OTKE HABBIKOB CAMOCTOSITEILHON MO3HABATEIbHOW JESATEIBbHOCTH, MBIIUICHUS
U OLIEHKHM Ha OCHOBE IIOJIyUYEHHBIX 3HAHUM.

JInst perieHus: Ha3BaHHBIX 33124 MPH MMOAT0TOBKE JICKIMH MPETo1aBaTeNt0 He0OX0IUMO:

- c(hopMyITUPOBATh LENb U 3a/1a4H K10 JCKIHH;

OTIPENICNIUTh COJIEPKAHWE JIEKIMM M IUIaH €€ MPOBEACHUS TaK, YTOOBI 3TO OTBEYAJIO
IIOCTAaBJICHHBIM 3aa4daM JICKIIUH,

* pa3paboTaTh METOJbl AKTUBU3ALMHM I103HABATEIbHOM JEATEIIBHOCTU CTYAEHTOB C Y4YETOM
YPOBHS 3HaHUH CTYICHTOB;

IPOAYMaTb BO3MOXHOCTH HCIIOJIb30BaHUS M3y4aeMOro MaTepuana B paMKax Apyrux
JUCLMIUIMH U B IPAKTUYECKOU NEATEIBHOCTH;

NpeaACTaBUTL CCBUIKM Ha HWCTOYHUKHU [JIA CaAMOCTOATCIIBHOTO HM3YUYCHHA MaTcpualia
CTYJEHTAMHU;

[0 Marepuaigy JIeKIMH cHOpMyTUpOBaTh 3afadydl C IEJIbI0 IMOATOTOBKH CTYJCHTOB K
CEMUHapam.

Tematnka © cojep)KaHHE JIEKIIMH OMNPEACIAIOTCS pabodeil mporpaMMon H3ydaeMoi
JTUCLUIUIMHBIL, COCTaBJIEHHOW B COOTBETCTBUM € OOpa30BaTENIbHBIM CTaHJAPTOM HalpaBJICHUSA
CHELMAIbHOCTU OATOTOBKU OakajaBpa.

JUia mepenaud TEOPETUYECKOrOo MaTepuaja M0 AMCLUIUIMHE HCIOJIB3YIOTCS TPU OCHOBHBIX
THUIA JEKIMNA: BBOJHAS JIEKLUS, UH()OPMAIIMOHHAS JEKIHS U 0030pHAast JTSKIIHSL.

ITo cBoeil cTpyKType JEKIMH MOTYT OBITh Pa3HOOOpPA3HBl — 3TO 3aBHCUT OT COJEpKAHUSA U
Xapakrepa uzjaaraeMoro marepuana. OJJHaKoO CyIECTBYET OOLIMI CTPYKTYpPHBIM KapKac, IPUMEHUMBIH
K so0oi nekuuu. Ilpexne Bcero, 3To COOOILIEHHE IUIaHA JIEKLUUU CTYJIEHTaM U CTPOroe emy
CleloBaHME. B IUIaH JEeKIMM BKIIFOYAOTCS HAMMEHOBAHUS OCHOBHBIX BOIIPOCOB JIEKIIHMH, KOTOPBIE
MOTYT TOCIYXUTh 0a30i AJI COCTABICHMs HK3aMEHAllMOHHBIX OWJIETOB M BOIPOCOB K 3adery. B
HayaJle U3JI0’KEHUS II0JIE3HO HAINOMHUTBH COJECPKAaHUE NPEAbIAYIIEH JIEKIMH, CBA3aTb €r0 C HOBBIM
MaTEpHUAJIOM, ONPEICINTh MECTO U Ha3HAYEHHE PACCMATPUBAEMON TEMBI B TUCLUUIUIMHE U B CUCTEME
JIPYTHUX HaYK.

[Tpu packpbITHH BOIPOCOB TEMbI MOKHO MPUMEHSTh WHAYKTUBHBIA METOJI: PUMEPHI, (aKThl,
noABOAAIIME K HAYYHBIM BBIBOAAM; MOKHO TaK¥XC HCIIOJB30BATH MCTOJ ACAYKIHU: PA3BACHCHUC



OOIIMX TOJIOKEHUH C MOCHEAYIOMIMM IOKAa30M BO3MOXHOCTH HX TPHJIOKEHUS Ha KOHKPETHBIX
npumMepax. [1o kaxaoMy U3 aHATU3UPYEMbIX OJIOKEHUN CIIEAYET JeNIaTh BHIBO/I.

B koHI1e ek HeoOX0IUMMO TIOJIBECTH UTOT CKa3aHHOMY.

Wznarass JeKIMOHHBIN MaTepual, TpenojaBaTelb JODKEH OPHUEHTHUPOBAThCS HAa TO, 4YTO
CTYACHTHI THIIYT KOHCIEKT. KOHCIEKT momoraer BHMMATENbHO CIylIaTh, Jy4YIle 3allOMHHATh B
IIPOIlECCE OCMBICIIEHHOIO 3alUChIBaHUS, OOECHEYMBAeT HaJIM4YMe ONOPHBIX MaTepuajoB MpHU
MOJrOTOBKE K CEMHUHApy, 3a4eTy, SK3aMeHy. 3ajauya JIeKTopa — JaTh CTYAEHTaM BO3MOYKHOCTh
OCMBICJIEHHOTO KOHCIIEKTHPOBAHUS: CIyLIaTh, OCMBICIMBATh, IepepadbaThiBaTh, KPATKO 3alUCHIBATH.
CpenctBamMM, TOMOTAIOIUMH  KOHCIIEKTUPOBAHMIO, SIBJISIOTCSA: AKIIEHTUPOBAHHOE M3JI0KEHUE
MaTepuaia JIeKIMH, HUCIOJNb30BaHUE TIay3, 3alUCH Ha JOCKE, JEMOHCTPAallM{ WIUTIOCTPATUBHOTO
MaTepHala, CTporoe coOIr0IeHUe perJaMenTa 3aHsITHH.

Ha xaxnmyro JeKnuio mpernojaBaTesieM pa3paldaThiBaeTCs IUIAH M KOHCIEKT, BKIIFOYAIOIINE
Ha3BaHUE TeMbl, (POPMYIMPOBKY LEIH W 3a/1a4, TMEepeueHb OCHOBHBIX pa3ZeiiOB JIEKIMH, KPaTKOE,
CTPYKTYPUPOBAaHHOE B COOTBETCTBUHM C IUIAHOM, COJEp)KaHUE H3JIaraéMoro Marepuana, a TakkKe
IepevYeHb BONPOCOB, KOTOPbIE OyIyT 3ajaHbl 110 X0y JEKIHMHU C LI€Ib0 AKTUBU3ALIUU U TOBTOPEHUS.

B xone nexuuit no nucuumianHe «['opsvast ruia3Ma M ynpasisieMblil TEPMOSIIEPHBIM CHHTE3»
IpeaycCMaTpUBAeTCS HCIOJIb30BAHUE AKTUBHBIX M HMHTEPAKTUBHBIX (OPM MPOBENEHHs 3aHATUH, B
YaCTHOCTH, IPUMEHEHHE MYJbTUMEIUHHOIO MPOEKTOpPa, a TaKKe MHTEPAKTUBHBIX BBICTYIICHUNA IO
MPUHIUITY «BOTIPOC — OTBET», UCIIOJIB30BAHUE MeJIa U JTOCKH, CXEM, TaOJIHUIl U PUCYHKOB.

MeTOI[I/IqCCKI/IG YKa3aHusd 110 NPOBCACHUIO MPAKTHYCCKUX 3aHATHH

[IpakTrueckue 3ansATHA 10 nucuuiuinHe «lopsdas mnazma u YTC» mpusBaHbl yriryOJsiTh,
pacmupsiTh, JAETAIU3UPOBATh 3HAHUS, IIOJyYeHHble Ha JIeKIMU B 0000IeHHOW Qopme, U
COJICHCTBOBATH BHIPAOOTKE HABBIKOB MPOQECCHOHANBHOM AesTenbHOoCTH. OHM pa3BUBAIOT MHKEHEPHOE
€ Hay4yHOE MBIIIJICHUE, MO3BOJSAIOT IMPOBEPUTH 3HAHUS CTYIEHTOB, IPHUBUTH HAaBBIKM IIOMCKa,
0000111eHUS ¥ U3JI0KEHUsI Yy4eOHOro MaTepuaia M BBICTYNAIOT KaK CPEJCTBO ONEPATUBHON OOpaTHOM
CBS3HU.

Meroanueckue ykazaHus 1O OLIEHKE 3HAHUM CTYJAEHTOB

®opmoil TPOMEKYTOUHOM aTTECTAIIUU IO JUCIUTUIMHE :

7 cemecTp — 3a4eT, 8 ceMecTp — SK3aMeH

B cemectpe cTyneHT MoxxeT noiay4uuth MakcumyMm 100 GamioB: 50 GamnoB 3a paboTy B
cemectpe u 50 OasIoB Ha HK3aMEHE.

PabGota B cemecTpe OIIEHHMBAETCS TOCPEACTBOM KOHTPOJBHBIX M TECTOBBIX 3aJaHUHU,
TBOPYECKUX 3aJlaHHI U TaOOpaTOPHBIX PadoT.

WtoroBast ouLeHka MpeacTaBisieT co00M cyMMy OaioB, 3apaOOTaHHBIX CTYJIEHTOM IIpH
BBITTOJIHEHUHN 33}13HI/II71 B paMKax TCKYIICTO W MPOMEKYTOUYHOI'O KOHTPOJIA H BBICTABIIACTCA B
cooTBeTcTBUM ¢ [lon0kKeHneM 0 KpeIUTHO-MOYJIBHON CUCTEME.
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